Development of an antisense RNA delivery system using conjugates of the MS2 bacteriophage capsids and HIV-1 TAT cell-penetrating peptide.
RNA-based therapeutic strategies are used widely due to their highly specific mode of action. However, the major obstacle in any RNA-based therapy is cellular delivery and stability in the cells. The self-assembly of the MS2 bacteriophage capsids has been used to develop virus-like particles (VLPs) for drug delivery. In this study, we utilized the heterobifunctional crosslinker, sulfosuccinimidyl-4-(p-maleimidophenyl)-butyrate (sulfo-SMPB), to conjugate the human immunodeficiency virus-1 (HIV-1) Tat peptide and MS2 VLPs; the antisense RNA against the 5'-untranslated region (UTR) and the internal ribosome entry site (IRES) of the hepatitis C virus (HCV) was packaged into these particles by using a two-plasmid coexpression system. The MS2 VLPs conjugated with the Tat peptide were then transferred into Huh-7 cells containing an HCV reporter system. The packaged antisense RNA showed an inhibitory effect on the translation of HCV. This paper describes our initial results with this system using the Tat peptide.